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important requirement for studies of this type. Comparison of their
one-dimensional calculations with the different time histories of the
northern and southern hemisphere temperatures, however, makes clear
that there is a need to analyze the observed fluctuations with models
having, at least, greater spatial detail.

Such complications as arise in relating volcanic eruptions to the
temperature response also arise in attempting to relate other causal
factors to temperature change* In some cases, these complications can
be resolved by just expanding the models to include omitted, but
important, processes and domains or to treat the transient as opposed
to the equilibrium response? in other cases, the complications can only
be resolved by improving existing data bases (e.g., extending the
temperature record back in time) or gathering new data (e.g., changes
in Antarctic ice volume, if our climatic variable is sea level) .

As illustrations of the difficulty in untangling the recent climatic
record, the next section considers several recent attempts to acquire
the necessary climatic and causal factor data bases and then to relate
these data bases to climatic changes.

5.2.3 Attempts to Identify CQ^-Induced Climate Change

Mankind has always sought to relate climate fluctuations to causal
factors. Certainly, the seasonal variations of solar position were
widely recognized by early man as being related to the seasonal vari-
ations in temperature, even if the reasons for the change in solar
position were not understood. Geologists once feared that the Little
Ice Age was caused by the cooling of the sun as its fuel sources ran
down, until they found evidence for very cold periods thousands and
then millions of years earlier. Since discovery of these ice ages,
there have been many suggestions about the causes of climate change.
Current views of many scientists, for example, are that the sun's energy
output has actually been increasing over geological time, that vari-
ations in the Earth's orbital parameters were major factors in the
Pleistocene glacial cycles, and that the cold decades that characterized
the Little Ice Age resulted from small fluctuations in solar output.

Although changes in C02 concentration were recognized as a possible
factor in long-term climate change during the last century, the work of
Callendar described earlier has served as the basis for numerous studies
on that subject during the last 20 years (see Table 5.5).  These studies
have used different data sets, different analysis techniques, con-
sidered different causal factors and, perhaps not surprisingly, reached
different conclusions. Because of these many differences, comparing
the results is not straightforward.

As one measure of the differences in findings, Table 5.6 presents the
results of a representative set of investigators in terms of a ratio
measuring the relative importance of each causal factor in causing a
climatic change to the maximum variation of the climatic variable in
the record that was used. In making these comparisons, it should be
noted that in many of the studies there has been some effort to achieve
an optimum fit to observations by choice of data base or by adjusting